Cell-cycle disturbance and induction of programmed death by new formamidine analogs of daunorubicin.
Structural modifications of daunorubicin are an important way to change its anticancer activity. For this reason, formamidinodaunorubicins have been synthesized. The present study was undertaken to determine and compare the in vitro effects of daunorubicin and its new formamidine derivatives on human acute leukemia MOLT-4 and ML-1 cells. The experiments were performed on human acute lymphoblastic leukemia MOLT-4 cells and human acute myeloblastic leukemia ML-1 cells. The study was conducted using flow cytometry and light microscopy methods. The various patterns of temporary changes in the cell cycle and DNA fragmentation, as well as the extent of mitotic catastrophe, apoptosis, and necrosis, were determined. The anti-leukemic activities of the new daunorubicin analogs were weaker than that of daunorubicin. The influence of these anthracyclines on cell-cycle progression, DNA damage, and induction of mitotic catastrophe and cell death depended on the agent and its concentration, the time interval after application, and the cell line used. The structural modifications of daunorubicin were responsible for the different cytotoxic effects of the two formamidinodaunorubicins.